Fibrin moderates the catalytic action of heparin but not that of dermatan sulfate on thrombin inhibition in human plasma.
Three recent studies have reported that fibrin in solution significantly inhibits the ability of heparin to catalyze the inhibition of thrombin by antithrombin III. In addition, heparin inhibits the release of fibrinopeptide A by clot-bound thrombin less effectively than it inhibits the release of fibrinopeptide A by thrombin in solution. We have also reported that dermatan sulfate, which catalyzes thrombin inhibition by heparin cofactor II, inhibits thrombus growth in rabbits more effectively than heparin. Because the results of these studies suggest that fibrin inhibits the reactivity of thrombin with antithrombin III-heparin but not with heparin cofactor II-dermatan sulfate, we compared the relative catalytic effects of heparin and dermatan sulfate on thrombin inhibition in plasma, both in the presence and absence of fibrin. We quantitated the rates of thrombin inhibition by antithrombin III and heparin cofactor II by specific enzyme-linked immunosorbent assays. When it was generated, fibrin was kept in solution by adding 2 mmol/L Gly-Pro-Arg-Pro to plasma. Fibrinogen-fibrin reduced the reactivity of thrombin with plasma antithrombin III, both in the presence of and in the absence of heparin. In contrast, the catalytic action of dermatan sulfate on thrombin inhibition by plasma heparin cofactor II was unimpaired by fibrinogen-fibrin. Based on the ability of dermatan sulfate to inhibit thrombus growth in rabbits, failure of fibrinogen-fibrin to moderate the catalytic action of dermatan sulfate may account for its greater antithrombotic effectiveness relative to that of heparin.